Synthesis and characterization of new silafluorene-based copolymers for polymer solar cells.
A series of silafluorene-based copolymers, poly[9-(2-ethylhexyl)-9-dodecyl-silafluorene-2,7-diyl-alt-5,5-(4',7'-di-2-thienyl-2',1',3'-benzothiadiazole)] (P1), poly[9-(2-ethylhexyl)-9-dodecyl-silafluorene-2,7-diyl-alt-2,5-bis-(thiophene-2-yl)thiazolo [5,4-d]thiazole] (P2), and poly[9-(2-ethylhexyl)-9-dodecyl-silafluorene-2,7-diyl-alt-5,5-(5',8'-di-2-thienyl-2,3-bis(4-octyloxyl)phenyl)quinoxaline] (P3), were synthesized and used as donor materials in polymer solar cells (PSCs). The optical, electrochemical, and photovoltaic properties of the copolymers were investigated. The results indicate that the acceptor units in the copolymers influenced the band gap, electronic energy levels, and photovoltaic properties of the copolymers significantly. The band gaps of the copolymers were in the range 1.82-2.10 eV. Under optimized conditions, the silafluorene-based polymers showed power conversion efficiencies (PCEs) for the PSCs in the range 1.31-1.69% under AM 1.5 illumination (100 mW/cm2). Among the three copolymers, P1, which contained a benzothiadiazole acceptor unit, showed a power conversion efficiency of 1.69% with a short circuit current of 4.59 mA/cm2, open circuit voltage of 0.88 V, and a fill factor of 0.42, under AM 1.5 illumination (100 mW/cm2).